The risks of hazards of radiation exposure and microgravity during space flight may prove to limit the ability of humanity to explore space in any long-term way. These risks need to be understood in detail and if possible mitigated (NCRP 2011) . The studies reported in this volume contribute significantly to the literature and improve our understanding of space radiation risks. Space radiation is of a different quality than radiation encountered on earth, and special facilities and irradiators are needed to carry out these studies in a meaningful way. Micro-gravity exposure is difficult to study outside of the space environment, again requiring special facilities and equipment. Most often, these types of studies are best carried out by investigators working in a collaborative environment with appropriate dosimetry and exposure conditions defined by physicists, engineers, biologists, and others working in concert. Thus, space radiation research is highly interdisciplinary. While interdisciplinary research does not necessarily imply international collaborations, interdisciplinary and international teams provide the most nurturing environment for science. International collaborations have been associated with higher impact research (Gilbert 2011) , and the climate of ''global'' research gains more and more momentum.
This volume presents work of investigators from China and Italy working together to try to address problems of radiation risk in space from dosimetry to radiation biology. Among the latter topics are risks from cancer, mechanisms of space radiation effects, especially in 3D tissue models, effects of micro-gravity and radiation combined with micro-gravity, the effects of natural environmental differences on radiation exposure and others. These questions are probed in a variety of different model systems and enhance our understanding of the dangers that astronauts might encounter during a prolonged space mission.
There are many advantages of pulling together international teams to investigate these questions. It is clear that different nations have different approaches to how they do science, and the inclusion of international efforts improves diversity of thinking and approaches to solve problems of common interest. In addition, different countries have different tools that are available for research, and thus by collaborating and interacting, the tools of one nation can be used to address the questions of another. In a time when funds are limited, international collaborations help to prevent reduplication of efforts and maximal use of funding and equipment so that questions can be addressed more rapidly and in more depth. Science is a ''building up'' field where the findings of one group are always inherently dependent upon findings of ''predecessors'', and verification by other groups is at the heart of the discipline. The use of international collaborations permits this verification in an environment where all parties participating in the studies are interdependent upon each other, verifying each other's findings and broadening the basis of prior knowledge. This serves to strengthen the field, making the findings more securely based even as their scope expands. Such efforts are evident in this volume.
The major risks associated with space flight may well limit long-term exploration of space, and therefore definition of these risks in a timely manner is essential to permit humans to continue space exploration in a safe and meaningful way. These studies focus on cancer risk, effects on bone development, explore cell to cell communications and use approaches such as gene expression and miRNA studies to examine signatures of risk that might be evident if one is not certain exactly what risk one is expecting to find. A large number of studies in the literature have examined acute radiation toxicities following high atomic energy (HZE) radiation exposure and have suggested some mitigators that might be useful for prodromal syndromes and hematopoietic syndrome (Singh et al. 2012; Ryan et al. 2011) . Some new mitigators have been identified in recent years, but their efficacy for space radiation exposure has not been tested. Few effective mitigators for higher dose effects have been identified and will require much more work. The role of shielding in modulation of the radiation response is also not clearly understood (George and Cucinotta 2007) .
Additional risks have been suggested in the literature in recent times, some of which may also have significant impact on flight mission success. Recent studies have suggested that cognitive function may be impaired by radiation exposure in space flight, a consequence that could impair function during a mission and threaten the safety of a crew in space (Cherry et al. 2012) . Studies of the atomic bomb survivors, who received low linear energy transfer radiation exposure, have pointed to possible cardiac toxicities following low dose radiation exposure (Takahashi et al. 2013) ; the same had already been identified from high dose exposures. Do these same toxicities occur following HZE radiation exposure like that one would encounter in space? Further work is needed to address this important question. Other investigators have begun to examine radiation exposure on neurological diseases such as Alzheimer disease, Parkinson disease, and others, suggesting that longterm consequences of space flight might lead to debilitating disorders in addition to cancer (Haley et al. 2012) .
Continued research into combined effects of different environmental challenges such as some of the studies done here with micro-gravity and space radiation exposure will no doubt be important. The impact of the interaction of multiple stressors such as micro-gravity, nutritional challenges, confinement, and radiation exposure is not clearly understood and will require significantly more work.
It is clear that international collaborative studies in risks associated with space flight are essential, and that this volume points the way to such future developments. What is needed in the field are continued interaction, collaboration and focus on these issues that are so critical for human exploration of space.
